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ABSTRACT 

BE SOLVED: To cope with a long code via the circuit of a small 



SOLUTION: The sample -and-hold circuits are prepared only in the number 
equal to some of long codes for execution of the multiplication. The 
multipliers are inputted in parallel to the sample -and-hold circuits from a 
1st multiplier register MREG1 which can hold the PN codes in the number 
equal to the sample -and-hold circuits. When the PN codes which are used 
after the preceding ones exist, these codes are stored in the MREG2 of the 
same capacity as the MREG1 . Then the PN codes of the MREG2 are transferred 
in parallel to the MREG1 in the prescribed timing. The PN codes are 
inputted in series to the MREG2 . 
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[*&»**>«■] 

[ H?3c3l 1 ] 

AA«£Efc««;&flfc;U k % itf) 

XA 7f flaiJfcgBSflfcftHr + X^yXk. ; 

aRBoajAfcAAfcaataaiaa***^*** 

t, BE»i£BBB«0iHa4fctta*«ff*fi-» 

cas* t s « 1 r w ? *a i tf» 2 r u ? 

?k*f i)tt^r;W • *-*FBB-k ; *ty7/W • 
*-^F@Rflft l^f^U^toajfltf&ESflfc 

x<o as a s s Jifc asgfl h o s a v 

tS»llo««fc ; #t^r/k • *-A-FEB0B2'? 

3 * + £*Hbft3* + Ay? 

fcB«t*»3Ba* + >t J'***!:* 
*ft*ft2JlljrSk ;ttE*l-Al***>:ii*»6*2;lD 
%%<r)&1i*m hMMVt ; BE -fry 7 A- • *-* F 
BB0 5fcu-f*ifrlRfc8rt4B E*4 ^ffliSt 

*y7/i- *-a-fbR0»i . B2^*f 7U??£ 
flJflU&ny Fn-*0Rk ; *B*fcX^? F 5 AM 

SStoofflP Ntf***«fcBE3 y Fn-;PBR 

aBWCS^M^BlRRI/i?***, 

V V X 9 <n £ f - 9 x y 7 C C 88 5 ft ft f - * x 

U Tfc*L*»-3PN«F^fe^yr^A*L#*»2*ft 

l^XJfcfcBiU »2RB>S>X*0PNtf9tta* 

'*l«*I/5?^^«!)JtJBf-#xyTfc*a«fl*ik 

*Bttfct4'?ir*F7 < **BR. 

[R$J£2 ] 

ft 2 BR 1/ x A 9 6 ft 1 Sfc& U i; X * 
^fl PNtf*R»tt-?*f-F 7 *A'*0 1 
»7£fcfc!Sff 3Ji4 £ k *HStk *4R*B 1 
?7f F7 < A-JHR. 

[ff^c3[3 ] 

ft 2 «S 1/ y X 9 6 ft 1 *R 1/ 5>* * 
^«Ka«**. "?7f F7 <A^co lffi8i<9»71& 

*t*it^»ai:t*a*a2Etto'?yf F7 ^ ^ 

*0R. 

[R*a4] 

ft 2 St&P y A * P N #f © v y 7 

$ U t ff **i * i k * 88 k t & If *B 1 f£8<07 7 f 



[ If 5 ] 

tvr/P • *-A-FBB*BR0* r A'- 

7i/^*«lH;&#aa;&iifc»4lD*«*Rft, ft2v 
A-t7W**tfRaii;fifc»5»*»*R», £/a~ 
70»4*r*B*>a}A*»2»*»fcJJlU £/A~ 
7<n%5%%%<n%%t%\%%^X%\.Xh )( ) , ft 

4***11. s?y7A- *-*fhR0»iv** 7 

k. iftfe»4* + A^^y^0{B*#R^S*l-5O* 

fi*fc. £«>*4£CttS*«>il3j]*JJl£&Bt4B 
4»a^ + ^S/5ry^fcfctL, » 5 AlflLtftit. *tfy 
7 A- • *-;UF0»<^ft2-7/i'f ri/^toffi^^iV 
ai***0SB*#RBS*lfc«R*>»5* + A-5^y 
Xk, £il&ft5* + A^*y;x0aS;fJ#&£S*loo 
BB?*ifcffRROM0S4 yrt-* J: 9fc4»5R« 

ft5SS^ + Ai/^yxk^V7f F7 < *?BRCR 
ft h iili i k J 88 k t & nt% 1 ^ y f F 7 ^ 
^^@R. 

VtaoMOS^f yA-^ J: Q^&R6 

1 1 ft 6 a s * + ^ ^ > x k t a t a s* t 4 a b 

RC i t )&m%Ei) i ±f8LZtiX^hZl*%®bthn 
*BlEa«^TtF7^^^BR. 
111^^7 ] 

RB»B«tt. ffl*k/9yFk«Ht 

ttB** + Ai/*y-*#BB;Stu fi»g<OMOS>f y 

A— ^ J: OBSTMO S-f yA-^«!l}Afc 1 JtWTB 

WS?^^y^CJ:-»T«aiJJ:tf/9yFta«tTt 

*ik*»*i:t4a*a4ifctt6fcEas*ifc^T 

f F7 -f ;W?ER. 
[ IS^a 8 ] 

**«flEttMOS-f S«JE 

« 1 / 2 k =5: 4 i 5 fc M 0 S A v ^- ^ «CB*RS5 

;h/CVii££*lH»fc**«*«6.Ea«>'***F7< 

;W^@R. 
I if ^a 9 ] 

*rt>r* • *-A'FBRC#t 
hn-lUBR«)R3li4. ^t^tyr^ • *-*F0R 
^HSItS i 3 (C-6J 0 Jfti. hill i k *#ffikt£!f* 
fltlEa^v-yf F7 -f ;l^^0R. 
0] 

ft 1 r 1/^tttB 1 Rfe«BS? 
oaj*ifcliS*tJE^tR-Wt:aj*t, ft2^^f-7 

i^^-tttft i 7i/*irfc ttiflBRra i 

faS as * 4 fc tt <9 1 * Hi 1 4 «k a C * T If 
*BlEao-77t F7 -(A'^BR. 

[ 0 0 0 1 3 W^tUitf»2'7A'f 



LS I fci 7* F7 -fA'Jlllfc 

[0002] 

2O0e*0H-tt*«J6*Sfcto0 7 <^*T* 0 . 



* J- - f tt 5 § 1 f * i 6 <D & fit fir * * ft V »fc V 7 f F 

[ 0 0 0 3 ] ££fcltft«F**PN (i), f y7$[S 
Tc. fcft$M. fttttJ! (t ) fc3tt*A:ftfi#*S 
UK *>£B*ait CiJtfifiHaSAfit R it) tt 
it. til) MM til. 

[fti ] 



( i ) 



fcfrS. fcfcPN ( i ) lilt* 7 hT-9<r)r-9flX 

[ 0 0 0 4 ] Hiittftofcftfctt/T'A'-tyr'jy^ft 
fl??f F7 ±e* ( i > <r)m$m 

4v7fF7 < A^BBOllSOfcftfcftafcttfs;** 

Bft&snttSAw a^aqtasjitufc 

tt 1 1 iP t J: 5 £ft H -C* < i ft S / N it 
[ 0 0 0 5 ] *£TaWt*tt. »«*7-2 124 3 
fcftBU AASf fcft*H«)7to/fif 1: IT?* 
r 1 j ifctt r - i j 0*Hfc#*u 

<0 L S 1 1 J: -» T&SSirtl iff 3 ? <r f F 7 < ®ft 

[ 0 0 0 6 ] L*»Li^)V7f F7 -c^^HRtfiV^T 
o y / 3 - f 0 P n £ * £ ft 1 1 i 3 k t t 1 0 ft 8 £ 

[0007] 

[*Wa**fclJ:5 fctSBB] *&Q!tt&X*9l®£ 
OJ^fcHajrUaa-'WaaSfifciO'C. 
a - F C » I T * fiK HI ft fit JS L ft & v 7 * F 7 < * 

[0008] 

[iH£J&ftt$fc*><-)#a] *»fflC«4'7 7f-F7 
f7-**-*F0R*nv/:i- F«oi»<-Jl»fc'ft& 

it, £oai:i:*uiPNtt**ftttLftt*i*Ki' 

^*>*»^*5ittyr**-^F[3»t«*A*ttf 

iOPNfftCKV^-CffiffltSPNflFf « 
fctt, fflPNtff »l*»WS;x^i:H-lFlO 

»l'i>**0PN«F**ai*ai'$>;-.*fcafl*S»t 



^tti/'JT/UcfrfctU. 
[0009] 

[Kltfl] Xt*»WCflli'7'jrf-F7 <^*BB0 1 

I 0 0 1 0 ] 01 fciSHT, 77f H7 ^ ;v ^ E] K M F 
til, »l*»>S>A*liiREGli«ff88*U 77f 
F 7 < * * tt £ 0 JUS 1/ $>A 9 Cfctt $ P N ft # fc 

ATJt^s (t) tifkni. tto%%%%<?)mift 

rfifff R ( t ) t ttajflt*. MREGlttftttf- 
(H«)S**»fetil4-C) Mfci' 
7 F$-frii/7 YVVX9?t 9, «S<*Jf~^ttJ&ig 

tftatr^*. iiiti-JtPNfftoftayirai: 

saiooai^jMrSft.*. 
[ooniMREGifctt, *of-^xyrt*rjK 

Lftf-^X , Jr^ttS«2tj&Uy^^MREG2 
#88Sfl, MREG2<0*f-^^M5'J^tMREG 
1 t*SaLft*i3fc*-»TV»4. MREG2tttf<D 

yr^A*tf*i«. fckitfafti/^^tmaflDPN 

t**&£, if l#B*»fem#B(OPNfirf JMREG 
2t«>U7A'A*L, x'jr^A**^T^-f;<OPN«=^ 

fcafeWCMREGiteat*. *iti 

Ca 2 EI B <D raffle P N ftt ^ H R E G 2 t 
LTiJ*, «*a7ttttfca«:4PN»*tMREG2 
i>UREG 1 teat*. @l*CttiIia<0MREG 
2^0PN??f A^tfcftS, j#S<0PNflF^^SP 
N ( i . j ) X'KlX^h. 

[0012] MREGK M R E G 2 0f- , 
£j£<0M $y/tt01 Ofc^tfcfeDT&O, A*fl 
(t) fcH»LT, yt9HURatt^PTRANiJ 

iv^yr^eaa^sTRANytasiiTv^. p 

TRANtiMREG2*»^>MREG l^^PNflrf (6S 
<0^^$y/^^i, STRANIiMREG2^PK 
Vy7^AAO^-f PTRANtt 



-7 X 7 fife* fit M R S fi T P T R A N # 1 4 
£. :«fcftPTRANtt«I<5A*fif«M (01 

PTRAN0*4 $y^0tfc<Q£$*8ofc»Iig£|£ 

S*i«5ICPTRANtt»kt*. 

[00 13] STRANJityrUV/^n7^t^< 

5. MREG2^CDSPN(i, j ) AAttS ( t ) O 
r'J y/CRiLt S PN ( i . m) #A;ft$ftS. * 
H-r-**< DilLAJU S ( t ) 0r-*J«J?i 

[00 14] i<0i 3 CV-yf F7 * /l^fsllfrtf):? 'XT' 

[00 15] H2fc*JH*C. ?7f F'7 <;1/*HI»S'£ 

y Til • *-*F0RSH.K SH 
2, S H 3 , SH4. SH 5 , SH 6 fcft LT A* tJEE 
Vi n2*M5!l&8lT4 9; %t>r>V- *-jf/F0 
»*^H <M ) s L (a-) fl2*ft0ffl**4t 

6. ?y7)V • *-^Fig»ttt3 V ho-A'DOBCT 
RL#8«S*i. IfcvrfftjfM {f0ify7jf,. 
FORfcV i n 2*»JR OiiiitS J: ^ fc^IW^^d . 
[0016] • *-*FHRtt» ?>hu 

-*HR0*«fc*-**» AAtflEV i n2*Hflfjifc 
ttLISO-^Cl^, |JCtt»tiEVri«t 

Lfcit t44. 

[00 17] *f.7 , A'-*-JH { HRSHltt, @3tf) 
<k"3(ciSj£§*U AfltffV i n3fct;W 7f SWfcg 

3 1 CSttSiU **rt\,9V*C3 l<oaj*tti3S 
OMftMOS-fyA-Ml, 12, I3#£tt3*i 
*CH*. *ft80MOS<f yrt-* I 30HJ^jVo 3 li 
»S*+A*;/*y*C3 2£ftlT I ltf)A;fcfc«83 
*U iftfciotVi ntfftff*f^tt*i->T I 3«> 
Bl;fifc4tftJ:3fc4<>TH&. I 3«HJ*tt2«0'7 
7*P7?MUX3 1 , MUX32CA*S*L. 4fc 

*l*CU*. SWtfBUfcSJiSi:, C3 lttV i n 3 C*t 
JKLfcMT3t«S*l, I 1~I 307 <-Fa*7?« 

BSHlUVi n 3 fcftfttS.: i: £46. 



[0018]X4«yf-SW. T/l/f 7*P??MUX3 
K MUX3 2li3y Fd-jHB*S 1 . S2. S3t 
iit^y Fn-*S*u S ltt-fiHjSSftfcft. A 
*«ffi*in&tr*M*fci}V*TSW*Bftt*. s 
2, S3-ttRKUfcttfc*»). -**>***f-7i/?t 
*f V i n 3 ZftjJtlk % fcfcL 7*1/ 
liVr^aj^t^. MUX3 ltttREH (A-f ) <7)£& 
<0H5*^4t, MUX32liL <n-) fO^^^ffiTJT 
hi. :«H, Uiftifcftf « r i j % r-ijtjfjs 
Lt*9, hltitiOXUt r 1 j **-f 4* 
*k*fctt. MUX3 lfrfcV i nfcfflfll. r -lj 
£3t?S*§fc3fc'iMUX32 3&>A>Vin3£aj;J]1- 

[0 0 19] gfcKOI 3 OSS All*** ■ftp*:/ A 
C3 3*ftLT/5PFCg8$iU 4fc»28«>12 

«aj*m*r«'f«u^A^yxR3 k R32£#i 

T*-I*ffVdd*J:t;/9yFt*aS*lTV^. I 

0&f)*S#»jt3:fcTH*. 

[ 0 0 2 0 ] @4t^tJ:3{C. ^-fvf SWIinlM 
OS FTyy^^y-X. FP4 VfcpSMOSF? 

pp'a**)FHp\ v.-Ak^-fi^-fittULt** f 

nMOSOFH y{|OlB^tA*tffV i n4£j$& 
S-F5 

yp'A* DT4*tfLTH!A*TpVo ut 4C&8LT 
45. F5PP'A*|IIBT4 ttJftS nMOS F5PP' 
*9<r)9- FfcttS l#AAS*i, pMOSS^y^ 
^^y-MctiS 1 £4 I 4-C£6L*:fI^# 

AASiltVi*. itltioT, S 1# a 4 t 
T4#»1'L, n-I/^/!/«k*tttT4ttI 

[ 0 0 2 1 1 H5fc*tJ:3C. 

3 1llnl, pS(01j^<0MOS F^y^'^^^Fl^f 

1 , T5 2<OnMOS(Oy-X{S0ig : F^*Sai*S : F 
Vout 5t«*LT49, T 5 1 fciMtS nMOSO 
FP-f Vlll^Jg^lCttMO S^f ^a*-^ I 3 fltfJA V o 
3 (IfVin 5 1-Cwt. ) T5 2«FP 

ytCttS9t EV r (Htv i n 5 2T*t. ) 
SStltVU. F9r/-/*^^H»T5 lCiJWinMO 
S F9y*/^^0* c -FfiJ:t;F9y , /^^HRTf5 2 
Ci5ttSpMOSF5'/P*^^<0^-Ffc'if#S2* J 
A^J^fl. T51«pMOSUJ:VT520iiMOSO 
y— F C S 2 I 5 fSK Lfc 

tt» T5 1#**LTT5 2tt:*KS*U n-K*fl 
k$ttiT5 2#^aLT5 lj^ieirStl^. *lib*> 
MUX3 1ti. S2«3yFQ-A'fcJ:'JVo3ifctt 
Vr Srif?— iti7] . 



[ 0 0 2 2 ] @*litfct4#, ru^tMux 
3 2I1MUX3 1 tmtft&ZtlV o 3 tV r <7)&U 
#S6lTH4. t*i>*. Vr£T5 lfc, Vo3J 
T 5 2£&*l1z*Ab1l:->X»l . iilfci-Jt, M 
UX3 2(iMUX3 1 ££#08;/], t£i?*> MUX 3 
l#Vo3*ai;/jt4fc£fcliVr£, MUX31#V 
r*H!;l!j*4fc*CttVo3*a!A + *. 
[ 0 0 2 3 ] <i# S 2 tii£fifc^^fc:Stje L . S2 = lfl 
k*tlxVi n2 = Vin2£ADD21tai:fjt 
4. ^<0t#S3tt- lTfcO. OfcttJClfcV r £A 
DD22tHJ*tS.-*. S2=-l<0i:#(Z«. 0 
fcflJElfcVr £ADD2 1 Cffiiftt*. :0k*. S 
3 11 + 1 "C fc 9 . UVi n2=Vin2HDD22 

[ 0 0 2 4 ] (l)flS(t-i-Tc) 
yrA- *-^HiRT«»S*lfc«ffT*9, PN 
( i ) tt*0)%A?Z*yyfr • *-*FHftfc*£4 

*£ft^S2 (Jtftff^) TJ>4. *i«jftT*83*l 
* 1 S 0 & tf * 4 ' S V / f tt ft {, * H 8 * fc f i t * fc 

&{i^£3X9&tj. ;<os*ty/^ • *-*FH»S 

Hl-SH6tPN (i) ff)tiJSm#? fliifcfc* 
9. ay MJ-/PBBtt£;fcfcfl>tfcPN ( i ) fly7 

en, -fynv • *-^FHRH"C*>f-**s*ff 3 



[ 0 0 2 5 ] 55 ( 1 ) fcfitt*»*tt. iflSHnlSIAD 
D 2 1 -AD 2 6 -CUffStu tkVVTfr • #-^FB 
BflffirttJEVH, VL#ADD25, ADD26tfc 

*/^-rri: fcSJifjVH, V L MA D D 2 1 ~A 
DD2 4?8£t4. *UTVH*»***.ADD2 
1. ADD 2 3WHJ* ££TADD 2 5fcA*U VL 
£8£t4ADD22, ADD2 4£>aS;t)*£T ADD 
26CA:fJt4. ?&CADD26£liADD2 5<0ffl 

*-/ufbb#h*3*i. itifcaafoo/^-rt 

7HtT^4* f . 100-»100t*7ftSHIini: 
*U3-FC»LT. «Utf 1 2 81 *3&flftft 

[ 0 0 2 6 ] @6fc*tJ:3fc, *I»ADDllil/ 
fr-70)?>7&> • *-*.FB&0f ftfcflJBLfclft 
fl^ + ny^^C61, C62, C 6-3 J: 944*1 
tt£CP6**U tflflJAttSSOlHsStMOS-f * 
a'-* 161, 16 2, I 6 3 fcftftSilTH*. ft ft 
gOMOS4 WW I 3«oaj;fm$S* + >ty*y* 
C6 4*rtlT 1-6 10*.Afc8«*fU £fifci->T 
CP 6«aj*36»fij?4J|^tt^t>ot I 6 3<oaj^Jt4 
t4i3fc4oTV»4. .#* + yt^^y^C6 1-C6 
3 0A*tff£V in61, V i n 6 2, Vin63t 
t*fc, 16 3<0&1}Vo u t 6tt, 

[ft 2 ] 



Vout6 - 



C6iyin61 » C62y&»62 + C63F&I63 
C64 



<2) 



fc&4. ££fc, Vin61-Vin'63filVVou 
t 6«i£*tffVr*S9J: Lfctff?*«K 4fc, * 
tW^C6 1, C6 2, C6 3, C6 4<9glJt 

Vout6 - 



ttl»HtiH3fcft£S;fcTv*4. tiifciO, 
[»3] 

(3) 



44RKln**«jEaft!e**«#feii*. iOjEftfcfc: 
J:*), ft*tff#«*«JEE*lfi;U£fc#tti:3iiTii 
4. 

[ 0 0 2 7 ] ftfcgfl I 6 3 0SBAttft«* + Ai^y 
AC65*ftLT/9VFC««:S*l. a£S2S0I 
6 2^aj^]{il*f<0 J FtV> ? X^y^R6 1. R62£ 
* L T 1 S I ff V d d U J: / 7 y F fc ft 8 5 ft T H 
4. ;<Oio4«£t:J:9, 7 < - F* y *ftfc*trR 
£ « fg HI ft O IS £ # ft jt $ ii t ^ 4 . 

[ 0 0 2 8 ] @7fc^t in£&ADD2 5 lift 

SStlfcJlllLSSADD 2 K ADD 2 3 OffijftfcJtJE L 

C71Wr»7I + CT2«ri72 



Kou/7- 



C73 



fcIt«0*V5yn^C7 1, C72i9£4gl8 
^CP7JtL. ^^{fJ*«3g<0tl!I*MOS^ 
17 1. 172, I 7 3fc£**fiTH*. ftllft 

OMOSOA-^ I 1 3 <n&ii\m%*i * *v 9 V X 

C7 3*tflTI 7 10A2ifcft*3fu illti-jT 
CP7«ffl*#lllF*ft»ttttot I 7 3^HJ*t4 
t4J:3t:4->'C^4. #^-rAi/^y^C7 1 , C7 
2<0A^Jtffi^V i n7 1 , V i n7 2fet4fc, 17 
3 <0ffl7J V o u t 7tt, 
[£4] 



(4) 



i:=5:4. .Tit, Vin71."Vin728JttfVou 
t 7J1SJHIEV r SrSJJIi: Lfct ffitftO. 4:tC7 



1. C72, C7 3<0§tlfclilJt 1^2tg^§fLt 

^4. iiitjtot. 



185] 



Vert.-™*"" 12 < 6) 



9. »**JE#«**ff*«ii£fci f l»jL3JiTV> . 
S. 

[ 0 0 2 9 ] &»&<0 I 1 3 9 V 

*C7 4*tfLT7'5yKfc:gg$fU *fc$2&<01 
7 2<oaj*{il*f«f f l/^^y^R7 1. R72£ 
itlXXUt ffVd dfcit;/?^ Ffcft«S;h.TH 
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